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ABSTRACT
INTRODUCTION: Vitamin D may act as an immune modulator in psoriasis and be related with the dis-
ease characteristics. Our study aimed to evaluate the vitamin D status in patients admitted for diagnostics 
or exacerbation of psoriasis.
MATERIALS AND METHODS: 92 patients (50 male, 42 female, mean age 55 years) were included in the 
analysis. Disease severity was assessed by Psoriasis Area and Severity Index (PASI). The type of the disease 
was classified according to the age at presentation as early (up to 40 years) and late (above 40 years). Serum 
levels of 25-hydroxyvitamin D, 25(OH)D, were tested with an immunofluorescent method (ADVIA Centaur 
Vitamin D Total, Siemens). 
RESULTS: The mean level of 25(OH)D in psoriatic patients was 12.07 ng/ml (30.18 nmol/l), found at the low 
limit of insufficiency; related 95% CI range was 10.55-13.60 ng/ml (26.38-33.99 nmol/l). A total of 45 out of 
92 patients (48.9%) had vitamin D insufficiency (defined as 25 (OH) D level of 10 to 30 ng/ml), 44 patients 
(47.82%) had deficiency (<10 ng/ml) and only in 3 patients 25(OH)D it was assessed at a level of sufficiency. 
The Vitamin D level correlates with PASI (r=-0.508), but does not correlate with a C-reactive protein. No sig-
nificant difference in the vitamin D status was observed in patients with obesity and early type 1 psoriasis.
CONCLUSION: The high prevalence (47.83%) of vitamin D deficiency in patients with moderate and severe 
psoriasis infers the role of vitamin D in the pathogenesis of the disease exacerbation. Vitamin D therapeu-
tic supplementation needs to be clarified by further studies.
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INTRODUCTION
Psoriasis is a common chronic, autoimmune, 
inflammatory disease with a global prevalence of 
3%. Recently, psoriasis has been associated not only 
with arthritis but also with disturbances in the lip-
id and glucose homeostasis. Patients with psoriasis 
have an increased risk for cardiovascular incidents 
and neoplasms. In accordance with these data, pso-
riasis is accepted as a systemic disease with a typi-
cal involvement of the skin and joints (1-3). The con-
cept of the anti-inflammatory and immune-regulat-
ing function of vitamin D was confirmed by multiple 
current studies. Deficiency and insufficiency of vita-
min D were found in many immune-mediated and 
neoplastic diseases. So, the role of vitamin D in the 
pathogenesis of psoriasis, as well as in rheumatoid 
arthritis, multiple sclerosis, systemic lupus, and in-
flammatory bowel diseases can be speculated (4-6). 
The assessment of the blood level of 25-hydroxyvi-
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tamin D, 25(OH)D, which is a major circulating me-
tabolite of vitamin D is an accepted test for a vita-
min D status (7). Our study aimed: to investigate the 
vitamin D status in patients with Psoriasis vulgaris, 
consecutively admitted in the Clinic of Dermatology 
and Venereology – Varna for diagnostics or disease 
exacerbation; to register the actual severity of psori-
asis (PASI) and the type of the disease (early or late, 
according to age at onset) and to test the relationship 
between these disease characteristics and the degree 
of vitamin D insufficiency. 
MATERIALS AND METHODS
92 patients, referred for diagnosis and treatment 
of psoriasis for a 2-year period from January, 2013 to 
December, 2014 were included in this retrospective 
study. Psoriasis vulgaris was established based on 
clinical manifestation and was verified by skin biop-
sy and consistent morphology. All patients gave writ-
ten informed consent for the diagnostic procedures. 
The type of psoriasis was assessed as an early type 1 
(onset of the disease at an age below 40 years) and a 
late type 2 (when psoriasis was diagnosed at age >40) 
(8). Concomitant intake of dietary vitamin D supple-
ments, presence of chronic kidney disease, advanced 
liver disease and malabsorption excluded patients 
from the study.
At hospital admission we also assessed disease 
exacerbation according to Psoriasis Area and Severi-
ty Index (PASI). PASI objectively classified the actual 
severity of psoriasis. The index combines the area of 
affected skin (head – 10%; upper extremities – 20%; 
lower extremities 40%; trunk – 30% of whole body 
surface) and the grade of erythema, desquamation 
and infiltration or induration (scored for each crite-
ria from 0 to 4). Regarding PASI, the psoriasis was 
categorized as mild (index ≤10), moderate (>10, ≤30) 
and severe (30 to 72), respectively.
The following data were collected: age at di-
agnosis and at admission; gender; body mass index 
(BMI) and waist circumference; C-reactive protein 
(CRP) and erythrocyte sedimentation rate (ESR), 
serum level of glucose, lipids, uric acid and creati-
nine. Overweight and obesity were defined accord-
ing to WHO definitions as BMI≥25 and BMI≥30, 
respectively. 
Serum levels of 25(OH)D were calculated by an 
immunofluorescent test (ADVIA Centaur Vitamin 
D Total, Siemens) with assay range of 3.7 to 150ng/
ml (9.3-375 nmol/l). The vitamin D status was clas-
sified as deficiency (25(OH)D concentration <10ng/
ml / 25 nmol/l), insufficiency (10-30 ng/ml / 25 -75 
nmol/l), sufficiency (>30ng/ml / 75nmol/l) and tox-
icity (>100ng/ml / 250nmol/l). Serum 25(OH)D lev-
els can be reported in ng/ml (common units) or 
nmol/l (SI units) with a conversion formula 1 ng/
ml=2.5nmol/l (9,10). 
The continuous variables were expressed as a 
mean value with a standard deviation. The differ-
ences between the variables were analyzed with the 
Mann-Whitney test and the Kruskal-Wallis test (in 
analyses of more than 2 independent variables). The 
relations between 25(OH)D and disease character-
istics were assessed using the Spearman correlation 
coefficients. The software used for the analysis was 
GraphPad Prism, a trial 5.0 version. 
RESULTS
The study included 50 male (age 56.69±13.62 
years) and 42 female (age 54.12±12.11 years) indi-
viduals. Prevalence of overweight and obesity was 
56% and 29%; measured waist circumference was 
98.28±24.45 cm. Psoriatic patients had increased 
fasting glucose and diabetes 16.3% and 15.2%, re-
spectively. Total blood cholesterol >5.2 mmol/l was 
observed in 44% of the study group, but most of them 
had a borderline elevation and only 9 patients (10%) 
presented with high cholesterol (>6.2mmol/l). Simi-
larly, triglycerides above 1.7 mmol/l and 2.2 mmol/l 
were assessed in 25% and 16.3% of the patients, re-
spectively. Only 2 patients had both high cholesterol 
and high triglycerides. 57.6% of our cases had type 1 
psoriasis. The disease was graded as moderate or se-
vere with PASI 32.75±12.07 and the mean value of 
calculated PASI was found at the low limit of the se-
vere forms. Current PASI and CRP level were not sig-
nificantly different in the type 1 and type 2 psoriatic 
cases. The patients’ characteristics are summarized 
and shown in Table 1.
The mean level of 25(OH)D in psoriatic patients 
was 12.07 ng/ml (30.18 nmol/l), found at the low lim-
it of insufficiency; related 95% CI range was 10.55 
-13.60 ng/ml (26.38-33.99 nmol/l). Summary of data 
on vitamin D status in studied group with moderate 
and severe psoriasis is presented in Table 2.
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The assessed levels of 25(OH)D had a season-
al variation: the patients evaluated in the winter and 
spring had lower levels of 25(OH)D (9.52 and 10.16 
ng/ml) than patients admitted in summer and au-
tumn (15.34 and 13.69 ng/ml, respectively), Figure 1. 
These seasonal variations can be due to the increased 
vitamin D synthesis in the skin during summer. 
There is no difference in serum 25(OH)D in male 
and female psoriatic patients. 
25(OH)D levels were moderately associated 
with PASI (r=-0.51, inverse correlation, p=0.002), but 
were not significantly correlated to BMI (r=-0.09), 
waist circumference (r=-0.12) and CRP (r=0.27).
44 patients had deficiency of 25(OH)D asso-
ciated with PASI of 37.73±10.63. 45 patients had in-
sufficiency with PASI of 28.82±11.62. In only 3 pa-
tients 25(OH)D was assessed in the range of suffi-
ciency and PASI was 18.67±5.86. The severity of pso-
riasis, reflected by PASI, was highest in patients with 
25(OH)D deficiency and the difference of PASI be-
tween patients with deficient and insufficient levels 
of 25(OH)D was statistically significant (p=0.0002), 
Figure 2. However, the difference between the sever-
ity of disease in subjects with insufficiency and suf-
ficiency of 25(OH)D was not statistically significant 
but we need to take into account the very small group 
of patients with psoriasis with normal 25(OH)D. 
We did not find significant differences in 
25(OH)D levels between patients with early and late 
type of psoriasis, as well as when obese are compared 
to normal and overweight patients. 
Male/Female 50/42
Age at investigation, years 55.49±12.96
BMI 29.92±7.16
Waist circumference, cm 98.28±24.45
ESR, mm/h 20.21±13.23
CRP, mg/l 15.10±28.24
Serum glucose, mmol/l 6.89±3.83
Serum cholesterol, mmol/l 5.05±1.06
Serum triglycerides, mmol/l 1.60±0.98
Serum uric acid, mmol/l 319±98.74
Early/Late type of psoriasis 53/39
PASI 32.75±12.07
Data have been presented as mean ±SD. Abbreviations used in 
table 1: SD (standard deviation); BMI (body mass index); ESR 
(erythrocytes sedimentation rate); CRP (C-reactive protein); PASI 
(psoriasis area and severity index)
Table 1. Baseline characteristics of patients with psoria-
sis (n=92)
Su"ciency Insu"ciency Deciency
n, (prevalence) 3 (3.26%) 45 (48.91%) 44 (47.83%)
Mean 25(OH)D, ng/ml 36.54 15.65 6.75
Lower 95% CI - Upper 95% CI of mean 20.51 – 52.57 14.20 – 17.10 6.12 – 7.37
CI: confidence interval
Table 2. Vitamin D status of the cohort patients, admitted for evaluation and treatment of moderate to severe Psoriasis 
vulgaris
Fig. 1. Level of 25(OH)D in patients with psoriasis,  
according to the season of investigation
Fig. 2. Severity of psoriasis, assessed by PASI, according to 
vitamin D status
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DISCUSSION
An increasing number of disorders such as 
obesity, diabetes, arterial hypertension, rheumatoid 
arthiritis, with a pathogenic link of chronic inflam-
mation are found to be associated with vitamin D in-
sufficiency and deficiency. It was accepted that the 
effect of vitamin D on immune regulation is due 
to its interactions with immune cells such as mac-
rophages and lymphocytes. As a result, the produc-
tion of IL-17, IL-23 and TNF-α is inhibited and the 
expression of IL-4 and IL-10 is raised. The immune 
regulatory role of vitamin D affects both the innate 
and the adaptive immune system contributing to the 
immune tolerance of self-structures. Thus, the defi-
ciency of vitamin D may potentiate immune-mediat-
ed inflammation (11,12). Several studies revealed the 
negative correlation between the grade of rheuma-
toid arthritis, spondilarthritis and psoriatic arthritis 
and the serum levels of inflammatory cytokines (IL-
1α, IL-1β, TNF-α, TNF-β, IL-17, IL-23), as well as the 
serum concentrations of vitamin D (13-15). Vitamin 
D deficiency or insufficiency may play a role in the 
pathogenesis of psoriasis by immune reactions, in-
ducing disturbed differentiation and increased pro-
liferation rate of keratocytes, as well as stimulating 
angiogenesis (14,16).
Previous clinical analyses have been demon-
strating controversies in the relationship between vi-
tamin D deficiency and psoriasis. Population-based 
study from the United States compared 148 self-re-
porting cases with mild psoriasis to more than 5800 
individuals and failed to establish difference in se-
rum 25(OH)D and prevalence of vitamin D deficien-
cy (17). Orgaz-Molina and co-workers, however, ob-
served lower serum levels of vitamin D in patients 
with psoriasis when compared with controls; neg-
ative association between low 25(OH)D levels and 
both CRP and BMI were found by multiple regres-
sion analysis (18).  In a study by Gisondi, the partic-
ipants with psoriasis presented a 2.5 times greater 
risk of having 25-hydroxyvitamin D deficiency than 
those without the disease (19). Ricceri et al. found a 
prevalence of 68% of vitamin D deficiency and 97% 
of insufficiency in the patients with psoriasis stud-
ied, while the percentages found in the control group 
were 10% of deficiency and approximately 53% of in-
sufficiency of 25(OH)D (20).
Accepting the limitation of the absence of con-
trol group, our analysis also confirms, that patients 
with psoriasis are a risk group for vitamin D defi-
ciency and insufficiency. We found 47.83% preva-
lence of 25(OH)D deficiency. The observed insuffi-
cient rate of 96.74% is significantly higher, compared 
to published data from the Bulgarian population on 
a corresponding prevalence of 75.8%. The vitamin D 
status is worse in our patients with moderate to se-
vere psoriasis (mean vitamin D level of 30.18nmol/L) 
than in the general Bulgarian population (38.75 
nmol/L) (21). Our study demonstrated, that the de-
gree of 25(OH)D deficiency correlates with severity 
of psoriasis, assessed by PASI.
The effect of vitamin D on immune regulation 
could suggest the need of supplementation in cases 
of deficiency and insufficiency. Holick et al, investi-
gating 85 patients with psoriasis established an im-
provement of PASI, from 18.4±1.0 to 9.7±0.8, after a 
6-month treatment with calcitriol (22). Vitamin D 
supplementation in deficient patients (9 cases with 
psoriasis and with vitiligo) is efficient in the decrease 
of PASI and achieved re-pigmentation of the vitiligo 
areas (4). A trial on the therapeutic role of vitamin 
D supplementation in our psoriatic patients is need-
ed. The influence of markers related to the immune 
regulatory function of calcitriol (as interleukins and 
skin antimicrobial peptides) on the severity of psori-
asis should be a matter of interest for further studies. 
CONCLUSION
High prevalence (47.83%) of vitamin D deficien-
cy in patients with moderate and severe psoriasis in-
fers the role of vitamin D in the pathogenesis of dis-
ease exacerbation. Further studies with larger num-
bers of patients are required to analyze the pathogen-
ic mechanisms underlying the relationship between 
25(OH)D deficiency and psoriasis and the effect of 
vitamin D supplementation on the clinical course of 
diseases, based on systemic inflammation. 
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